Abstract-The matrix elements of the spin-orbit and crystal field interactions in & weak-cubicfield scheme have been calculated for the d5 comigumtion.
Since then the similar matrices for configurations d3 and d* have been calculated by SCHONFELD [2] and DUNN and LI, [3], respectively. The matrices for the d5 configuration have been calculated by Low and ROSENBARTEN
[4], even though the matrix elements were not given explicitly.
Instead, Low and Rosengarten reported a few sets of eigenvalues by assigning numerical values for the parameters B, C, Dq and 1. However, it is desirable that these matrices should be made available to spectroscopists so that eigenvelues can be obtained for different sets of parameters.
METHOD OF CALCULATION AND RESULTS
The matrix elements of the spin-orbit interaction [l] A. D. LIEHR and C. J. BBLLHAIJSEN, Ann. Phye. 6, 136 (1959 The matrix elements of the weak octahedral field interaction can also be obtained by means of Racah algebra. First the crystal field potential is written in terms of spherical harmonics [7] : Voot = (4/W) D&2 2 ri4[y40(ei, Vi) + (5/14)1'2(yM(ei7 Vi) + yG4(ei Vi))1 t2) i . Let v*, = 2 ykp("i2 Vi)7 then the matrix elements
have the following form:
For the details of this deviation, see Refs.
[3, 41. The reduced matrix elements (dWS'L']] V, Ild"vSL) in (3) can be calculated by means of a method based on the coefficients of fractional parentage. Explicit formulas are given by BRINK and SATCHLER [8] .
As pointed out by FINKELSTEIN and VAN VLECK [9] , it is convenient to use as basis functions those which diagonalize the octahedral potential apart from elements non-diagonal in J. Such functions must be classified according to their cubic representation I' rather than according to their magnetic quantum number M. The transformation matrices (Jr1 JM) for J = l/2 to 9/2 can be found in GRIFFITH'S book.
[lo] The matrices for J = 11/2 and 13/2 can be calculated by the method outlined in Chapter 6 of the same book. These matrices are reported in the appendix.
The matrix elements (d6v'S'L'J'I'iIVo',,, + V801d5vSLJI'i), wherei = 6, 7, 8 and V,, is the spin-orbit interaction Hamiltonian, are thereby calculated and the non-vanishing ones are tabulated in Tables 1 to 3. As seen from the Tables, the crystalline field matrix elements are given in terms of the usual parameter Dq, which is also defined in the d4 paper [4] . These results were checked using other members of degenerate sets.
The primed terms in Tables 2 and 3 arise from the existence of two linearly independent representations having the same classification. 
